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Mechanism of the formation of bilirubin stones 
(I) Studies on bile duct dilatation and stone formation 
HIROSHI T人K.¥H九ト叶I,1-IIROSIII T ¥:'¥l,IURA, :¥'OBι，＼KI KoB.¥YAs111 
and Y「＞I<I ¥IOI《l1-IIK,¥S.¥ 
The 2nd Department of Surgery, Facult、of:Vledicine, K ,・nt叶 1・Il、ers1tぅ
(Director: Prof. Dr. YORINORI HIKASA) 
To make 川1animal model fイbilirubin stones, ＼’i't.tr and ~pr白 t gu じー D ：白川！の （刈）） rats, 2-10 
clays of age, were submitted subsequently to experimental bile duct obstruction with Weck 
Hemoclip, 8% low protein diet with c:1；，じin,and hemolysis （メD rnts) caused l>y elemental diet 
usinばaminoacids for protein source. Although many r:1" died with juandice 7-10 days after 
bile duct obstruction, 36 r川、（8¥ ¥' istar rats and 28メU rats）川Ivi、nlmore than one month 
and 11we fed 8$ぢl川、 proteindiet with casein for 28 days and 8% low protein diet ¥'ith amino 
acids for the next 28 day只 入Il川1只 the36 rats, 11 rats (2 ¥'isいIrats and 9 SD rats) showed 
the bile duct dilatation more th：川 2mm in diameter. Tlil' maximum size of the dilatation 
reached to 30 mm found in a S[) r:1t with pregnancy. There w川 nodilatation of intrahepatic 
ducts in al rはts. 人！thoughanemia uじrど け｜）批判edinメD rats on 8$ぢl川、 proteindiet with 
amino acids, serum bilirubin levels remained within normal limits. Stern凶日じIe not found in 
al rnts. l':ithlogical findings of the rat livers revealed the marked proliferation of bile canaliculi 
after 90 days of obstruction. But, with longer durけlion of the bile ductけl同tructiun(130 days), 
the proliferated bile c;‘i 1:1 liculi underwent vacuolar degeneration and no bil巴 plugwas observed 
in the liver specimens. These results suggested that r:ts might adapted themselves to the bile 
duct obstruction lパ thL・excretion of bilirubin other than from the liver and the secretion of bile 
from the liver would州中 、iftcr the obstruction 1・ith longer duration. 
Kじywords: Bilirubin stone, Bile duct dilatation, Unconjugated bilirubin, ,B-glucuronidase, Low-protein diet. 
索引語：ピリノレビン結石，胆管拡張， 1n:1 c1 '1,ビリノレビン， ,B－グノレクロニダーゼ，低蛋白食．
:resent address: The 2nd Department of Surgcrv. Faculty of l¥lcdicin,. Kyoto Uni川吋旬、 S.1kyo-ku Kyoto. 
Japan. 
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表 1 Experimental Diet 
(w/w%) 
casein amino acids 
g I ucose 72. 0 % 75. 5 % 
case1 n 8.0 
amino acids 8.0 
C.M. C干 3.5 
sal t作1ixture** 5.0 5.0 
v1tam1ns 1. 0 1. 0 
chol 1ne 0.5 0.5 
butter 10. 0 10. 0 
ネ CM C.-sodium carboxymethyl cellulose 
** salt mixture NaCl 4. 5 % 
NaH2 P04 9.2 
K2HP04 25. 3 
Ca (H,P04 )2 14. 3 





























Casein J2 diet Elenta I 
tryptophan 一ー% 1. 22% 1. 07% 
lysine 7. 97 9. 63 6.30 
histidine 2. 97 2. 76 3.55 
argin1 ne 3. 76 8. 90 7.98 
asparagine 3. 22 6. 16 
aspart1c acid 6.02 1. 88 7. 35 
threonine 3. 65 4. 08 3. 71 
serine 4. 73 1. 88 8.22 
glutamic acid 18. 57 22. 82 13. 71 
pro I ine 8.87 1. 88 4. 47 
glyc I円e 1. 66 11. 38 3.58 
a I anine 2. 63 1. 88 6. 38 
cyst me o. 35 1. 98 
val ine 5. 05 4. 49 4. 97 
methionine 2. 45 4. 40 4. 60 
isoleucine 4.82 4. 49 4.56 
leuc l円e 8. 58 5.96 5. 89 
tyrosine 5. 29 2.56 o. 78 












































No. 系 解剖時日令 胆管径 鉱張形態
日 昨im
w 83 2.5 
2 w 98 2.5 
3 SD 98 30.0 嚢腫様
4 SD 101 3.5 
5 SD 107 2.5 
SD 115 6.0 ひ
7 SD 121 2.0 ま
SD 128 4.0 ん
9 SD 129 2.0 性
10 SD 130 3.0 
1 SD 130 3.0 
6) 術後90日目IC屠殺 ・剖検した2匹の Wistar系
ラットの血清総ビリルビ、ン濃度は， 8.1mg/diおよび
8. 5 mg/dl （直接型ビリルヒ。ン濃度 5.8mg/dl,4.4mg 
/di）と中等度の黄痕を呈したが， 術後130日目の SD
系ラットでは．ほぼ正常の値である0.2-0. 3 mg/di 
（正常値 0.12土0.04 mg/di）を示した．
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表48%アミノ酸食飼育後のSD系ラット血液諸検査データ
貧血群（ n=3) 正常群（ n=7) 正常範囲





































13. 7士1.1 12.0-17.5 
42. 5± 2目6 39.0-53.0 





ろ cholangiolitichepatitisあるいは primarybiliary 
cirrhosisの像であり，合併症のないヒトにおけるビリ
ンビン胆石症とは全く異なる病態であったと指摘して







dihyrocholesterol 0. 7 :/?6とオリーフ油12%とを chow






























































































































































ッ トでは， 腎臓加や小腸壁z•>ICもピリ Jレビン抱合酵素



















































t~ ＇ζ ， SD 系妊娠ラットで，先天性総胆管拡張症に酷
似した護服様拡張が見られ， 本たちそはJii管拡張の目的
には有意義であった．
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